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Abstract We proposed two methods to improve the RF-DC conversion efficiency of a low input rectenna; one was to improve the 
impedance of the rectenna and the other was to design the high Q value antenna. To begin with, we proved that the efficiency of the 
rectifying circuit can be improved by raising characteristic impedance. Then we designed the high impedance patch antennas and obtained 
that the characteristics of patch antennas were independent of impedance. Next, we measured efficiency of low-power rectifying circuit 
connected with a high Q value patch antenna. We obtained higher conversion efficiency with a low Q value antenna, but which had a small 
reflection loss. 
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1.1. ◊✲⫼ᬒ࣭┠ⓗ  

⌧ᅾࣟࢡ࢖࣐ࠊἼ↓⥺㟁ຊఏ㏦(MPT)ࡣὀ┠ࢆ㞟ࡵ

MPTࠋࡿ࠸࡚ ᢏ⾡ࠊ࡚࠸⏝ࢆRFID 㟁ࢫࢱ࢟ࣅࣘࡸࢢࢱ

ప㟁ຊᶵჾࡿࡏࡉ㥑ື࡛ࢫ࣮ࣞࣜࢸࢵࣂࡣ࠸ࡿ࠶ࠊ※

ࡀᚲせࡿࡍᦚ㍕ࢆ㟁ụࠊࡁ࡜ࡿࡍ⤥౪ࢆ㟁ຊ࡛⥺↓࡟

ࢸࢡࣞࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡆୗࢆࢺࢫࢥࡢ〇ရ࡛ࡢ࠸࡞

ࡣࢼ MPT ࠊࡁ࡜࠸ࡉᑠࡣධຊ㟁ຊࠋࡿ࠶࡛⾡ᢏ࡞㔜せࡢ

ࡢࢼࢸࢡࣞ RF-DC ኚ᥮ຠ⋡ࡀᝏࠋࣞ[1]ࡿ࡞ࡃ ࡢࢼࢸࢡ

ຠ⋡ࠊ࡟ࡵࡓࡿࡆୖࢆඛ⾜◊✲࡛᪼ࡣᅽᩚὶᅇ㊰ࢱ࡜

㟁ࡿࢀࡉ༳ຍ࡟ࢻ࣮࢜࢖ࢲ࡚ࡏࡉ୪ิඹ᣺ࢆᅇ㊰ࢡࣥ

ᅽࡿࡆୖࢆ᪉ἲࡀᥦ᱌ࠊ[2]ࡀࡿ࠸࡚ࢀࡉᅇ㊰ࡢ」㞧໬

ࠋࡿ࡞ࡃ㧗ࡀࢺࢫࢥࡢ〇సࠊࡵࡓࡿ࠶ࡀၥ㢟Ⅼ࠺࠸࡜

RF-DCࠊࡋᥦ᱌ࢆࢼࢸࢡࣞࡓࡋ⡆⣲໬ࠊ࡛ࡇࡑ ኚ᥮ຠ

 ࠋࡍᣦ┠ࢆ࡜ࡇࡿࡆୖࢆ⋠
ᮏ◊✲࡛ࡣ⡆⣲໬࡟ࢼࢸࢡࣞࡓࡋ⿦Ⲵ࢜࢖ࢲࡿࡍ

࢖㧗ࠊ࡚ࡋ࡜ᡭἲࡿࡏࡉ᪼ୖࢆ㟁ᅽࡿࢀࡉ༳ຍ࡟ࢻ࣮

㧗࡜ࢼࢸࢡࣞࢫࣥࢲ࣮ࣆࣥ Q ࢸࢡࣞࡘᣢࢆࢼࢸࣥ࢔್

ᅗࠋࡓࡋᥦ᱌ࢆࢼ 1 ࣞࢫࣥࢲ࣮ࣆࣥ࢖㧗ࠊࡾࡼᕥᅗࡢ

ࣥ࢖㧗ࡣࡓࡲࢼࢸࣥ࢔ࢫࣥࢲ࣮ࣆࣥ࢖㧗ࠊࡣ࡜ࢼࢸࢡ

ୖࢆ㟁ᅽࡢ➃ࢻ࣮࢜࢖ࢲ࡚࠸⏝ࢆὶᅇ㊰ᩚࢫࣥࢲ࣮ࣆ

ᅗࠋࡿ࠶ᡭἲ࡛ࡿࡏࡉ᪼ 1 㧗ࠊࡾࡼᅗྑࡢ Q ࢸࣥ࢔್

㧗ࢆࢻ࣮࢜࢖ࢲࠊࡣ࡜ࢼࢸࢡࣞࡘᣢࢆࢼ Q ࢼࢸࣥ࢔್

ᡭἲࡿࡆୖࢆ㟁ᅽࡿࢀࡉ༳ຍ࡟ࢻ࣮࢜࢖ࢲࠊࡋ⿦Ⲵ࡟

ࠋࡿ࠶࡛  

 

ᅗ 1. 㧗࡜ࢼࢸࢡࣞࢫࣥࢲ࣮ࣆࣥ࢖㧗 Q ࢼࢸࣥ࢔್

ࢼࢸࢡࣞࡘᣢࢆ  



 
  
 

 

2. 㧗ࢼࢸࢡࣞࢫࣥࢲ࣮ࣆࣥ࢖  
2.1. 㧗䜲䞁䝢䞊䝎䞁䝇ᩚὶᅇ㊰  

ADS ࡢ⋠ຠࡢὶᅇ㊰ᩚࢫࣥࢲ࣮ࣆࣥ࢖㧗࡚࠸⏝ࢆ

᳨ウࠋࡓࡗ⾜ࢆ᫖ᖺᗘࠊࡣ࡛✲◊ࡢཌࡉ 1.6 mmࠊẚㄏ

㟁⋡ 2.6 ࡿࡅ࠾࡟ὶᅇ㊰ᩚࡓ࠸⏝ࢆࢱ࣮࣓ࣛࣃᇶᯈࡢ

඲࡚ࡢ⥺㊰ࡢ≉ᛶ࡛࡜ࡇࡿࡆୖࢆࢫࣥࢲ࣮ࣆࣥ࢖ 5%
ࡓࡁᨵၿ࡛ࢆ⋠ὶຠᩚࡢ ࡽ࠿75Ȑࠊ࡚ࡋ࡜ᯝ⤖ࠋ[3] 125
Ȑࡢ⠊ᅖ࡛ᩚὶຠ⋡᭱ࡀ኱125ࠋࡓࡗ࡞࡜Ȑ௨ୖᩚࡢὶ

ᅇ㊰࡛ຠ⋡ࢆᨵၿ࡛ࡓࡗ࠿࡞ࡁཎᅉࠊࡣ≉ᛶ࣮ࣆࣥ࢖

࠶࡛࡜ࡇࡃ࠸࡚࠼ቑࢆᦆኻࡢ㊰⥺࡜ࡿࡍ᪼ୖࡀࢫࣥࢲ

పࢆᦆኻࡢ㊰⥺ࡢὶᅇ㊰ᩚࡣ࡛✲◊ᮏࠊ࡚ࡗࡼࠋࡓࡗ

ୗࠊࡵࡓࡿࡏࡉ඲࡚ࡢ⥺㊰ࡢ≉ᛶୖࢆࢫࣥࢲ࣮ࣆࣥ࢖

ᛶ≉ࡢ㊰⥺ࡿࡍ⥆᥋᥋┤࡜ࢻ࣮࢜࢖ࢲࠊ࡟ࡾࢃ௦ࡿࡆ

ࠋࡓࡋᥦ᱌ࢆ࡜ࡇࡿࡆୖࢆࡳࡢࢫࣥࢲ࣮ࣆࣥ࢖  
௒ᅇࠊࡣ࡛✲◊ࡢ⾲ 1 ࡍ♧࡟ AD1000 ࣓ࣛࣃᇶᯈࡢ

ࡓࡋ〇సࠋࡓࡗ⾜ࢆタィࡢὶᅇ㊰ᩚ࡚࠸⏝ࢆࢱ࣮ 50Ȑࠊ

70Ȑ80ࠊȐ90ࠊȐ100ࠊȐࡢ෗┿ࢆᅗ 2 ᅗࠋࡍ♧࡟ 2
䃚g/4ࠊ࡟࠺ࡼࡍ♧࡟ ⥺㊰࡜ F ⣭㈇Ⲵ⥺㊰ࡣ 50Ȑ࡛タ

ィྜᩚࡿࡀ࡞ࡘ࡜ࢻ࣮࢜࢖ࢲࠊࡋ⥺㊰ࢆ㧗ࢲ࣮ࣆࣥ࢖

⾲ࢆࡉ㛗࡜ᖜࡢ㊰⥺ࢫࣥࢲ࣮ࣆࣥ࢖ྛࠋࡿࡍ໬ࢫࣥ 2
⾲ࠋࡍ⾲࡟ 2 ࡀᖜࡢ㊰⥺ࠊሙྜࡢ100Ȑࠊ࡟࠺ࡼࡍ♧࡟

0.1 mm ࡀᖜࡢ㊰⥺ࠋࡿ࡞࡜ 0.1 mm ࡜ࡿ࡞ࡃࡉᑠࡾࡼ

ᐇ㝿ᩚࡢὶᅇ㊰ࢆసࡣ࡜ࡇࡿ㞴ࠊࡵࡓࡢࡑࠋࡿ࡞ࡃࡋ

ᩚὶᅇ㊰᭱ࡢ኱ࡣࢫࣥࢲ࣮ࣆࣥ࢖ 100Ȑࠋࡓࡋ࡜  
     ⾲ 1. ᇶᯈ AD1000 ࢱ࣮࣓ࣛࣃࡢ  

ཌࡉ (h) 0.8 

ẚㄏ㟁⋡ (䃔 r) 10.35 

ㄏ㟁ṇ᥋ (tan䃓) 0.0023 

 

 
ᅗ ὶᅇ㊰ᩚࡢࢫࣥࢲ࣮ࣆࣥ࢖ྛ 2  

⾲ ࡉ㛗࡜ᖜࡢ㊰⥺ྜᩚࡢࢫࣥࢲ࣮ࣆࣥ࢖ྛ 2  
࢖ ࣥ ࣆ ࣮ ࢲ ࣥ ࢫ

>ȍ@ 
ᩚྜ⥺㊰ࡢ

ᖜ [mm] 
ᩚྜ⥺㊰ࡢ  
㛗ࡉ [mm] 

50 0.72 13.00 
70 0.41 25.02 
80 0.28 17.92 
90 0.19 25.84 
100 0.12 26.53 

ᅗࠊࡓࡲ 3 ᖜ࡜ࡉ㛗ࡢᅇ㊰ࣈࢱࢫࡢᅇ㊰ྜᩚࡍ♧࡟

ὶᅇᩚྛࠋࡿྲྀࢆྜᩚࡢ࡜ࢱࢡࢿࢥ࡛࡜ࡇࡿࡍㄪᩚࢆ

㊰ࣈࢱࢫࡢᅇ㊰ࢆࢱ࣮࣓ࣛࣃྛࡢ⾲ 3 ࠋࡍ♧࡟  

 

ᅗ 3  ᩚὶᅇ㊰ࣈࢱࢫࡢᅇ㊰  
 

⾲ 3  ᩚὶᅇ㊰ࣈࢱࢫࡢᅇ㊰ྛ㒊ࢱ࣮࣓ࣛࣃࡢ  

ᅗ 4 ࡢ⋠ὶຠᩚࡢὶᅇ㊰ᩚྛ࡚࠸⏝ࢆᐃ⣔ ࡍ♧࡟

 ᐃࢧࣥࢭ࣮࣡ࣃࠋࡓࡗ⾜ࢆ 1  ࢆධຊ㟁ຊ࡚࠸⏝ࢆ

ᐃࢧࣥࢭ࣮࣡ࣃࠊࡋ 2 ᩚࠋࡿࡍᐃ ࢆ཯ᑕἼ࡚࠸⏝ࢆ

ὶຠ⋡ е ࠋࡍ♧࡟ḟᘧࢆ⟭ィࡢ  

 
Voutࠊ࡛ࡇࡇ RLࠊฟຊ㟁ᅽࡣ Pࠊ㈇Ⲵ᢬ᢠࡣ in ධຊ㟁ࡣ

ຊࠊP ref ὶᩚࠊ࡟࠺ࡼࡍ♧࡟ᘧୖࠋࡿ࠶཯ᑕ㟁ຊ࡛ࡣ

ຠ⋡ࡣධᑕ㟁ຊࡽ࠿཯ᑕ㟁ຊࢆᘬ࡟್ࡓ࠸ᑐࡿࡍ㈇Ⲵ

࡛ᾘ㈝ࡓࢀࡉ㟁ຊࡢ๭ྜ࡛ࠋࡿ࠶  

 
ᅗ 4 ᩚὶᅇ㊰ࡢ ᐃ⣔  

ࢲ࣮ࣆࣥ࢖

ࢫࣥ >ȍ@  
ࢫ ࢱ ࣈ ࡢ

ᖜ [mm] 
༙ᚄ (R) 

[mm] 
㛗ࡉ (l1) 

[mm] 
㛗ࡉ (l2) 

[mm] 
50 0.5  3 1.20 12.28 
70 0.5  3 8.38 14.71 
80 0.5  3 9.98 12.47 
90 0.5  3 7.93 14.99 
100 0.5  3 7.55 14.99 



 
  
 

 

ձධຊ㟁ຊࡀ 0.2 mW ࡽ࠿ 25 mW ⋠ὶຠᩚࡢࡁ࡜ࡢ

ᅗࢆ 5 ࡀධຊ㟁ຊࠋࡍ♧࡟ 1 mW 80Ȑࠊ70Ȑࠊሙྜࡢ
ࡣ⋠ὶຠᩚࡢὶᅇ㊰ᩚࡢ 50Ȑᩚࡢὶᅇ㊰ࡾࡼ 3 ࣥ࢖࣏

ࠊ90Ȑࠊࡋᗘୖ᪼⛬ࢺ 100Ȑᩚࡢὶᅇ㊰ᩚࡢὶຠ⋡ࡣ

50Ȑᩚࡢὶᅇ㊰ࡾࡼ 8 ղධຊࠋࡓࡋᗘపୗ⛬ࢺࣥ࢖࣏

㟁ຊࡀ 5 mW ὶຠᩚࡢὶᅇ㊰ᩚࡢ80Ȑࠊ70Ȑࠊሙྜࡢ

ࡣ⋠ 50Ȑᩚࡢὶᅇ㊰ࢀࡒࢀࡑࡾࡼ⣙ 6 10ࠊࢺࣥ࢖࣏
ࡣ⋠ὶຠᩚࡢὶᅇ㊰ᩚࡢ100Ȑࠊ90Ȑࠊࡋ᪼ୖࢺࣥ࢖࣏

50Ȑᩚࡢὶᅇ㊰ࡾࡼ 2 ճධຊࠋࡓࡋᗘపୗ⛬ࢺࣥ࢖࣏

㟁ຊࡀ 10 mW ᩚࡢ100Ȑࠊ90Ȑࠊ80Ȑࠊ70Ȑࠊሙྜࡢ

ὶᅇ㊰ᩚࡢὶຠ⋡ࡣ 50Ȑᩚࡢὶᅇ㊰ࢀࡒࢀࡑࡾࡼ⣙

10 13ࠊࢺࣥ࢖࣏ 3ࠊࢺࣥ࢖࣏ 2ࠊࢺࣥ࢖࣏ ୖࢺࣥ࢖࣏

ࡀմධຊ㟁ຊࠋࡓࡋ᪼ 20 mW 90ࠊ80Ȑࠊ70Ȑࠊሙྜࡢ
Ȑ100ࠊȐᩚࡢὶᅇ㊰ᩚࡢὶຠ⋡ࡣ 50Ȑᩚࡢὶᅇ㊰ࡼ

⣙ࢀࡒࢀࡑࡾ 9 12ࠊࢺࣥ࢖࣏ 3ࠊࢺࣥ࢖࣏ 2ࠊࢺࣥ࢖࣏
࣮ࣆࣥ࢖ࡢ㊰⥺ྜᩚࠊ࡚ࡋ࡜ᯝ⤖ࠋࡓࡋ᪼ୖࢺࣥ࢖࣏

ࡀࢫࣥࢲ 80Ȑᩚࡢࡁ࡜ࡢὶᅇ㊰ᩚࡢὶຠ⋡୍ࡀ␒㧗

5�ȍࠊࡾ࡞ࡃ ࡾࡼὶᅇ㊰ᩚࡢ 13 ⥺ࠋࡓࡋୖྥࢺࣥ࢖࣏

㊰ࢆࢫࣥࢲ࣮ࣆࣥ࢖ࡢ 80Ȑࡾࡼ㧗ᩚࡶ࡚ࡋࡃὶຠ⋡

ࢆࢻ࣮࢜࢖ࢲࡣ࡛✲◊ᮏࠊ࡛ࡇࡑࠋࡓࡗ࠿࡞ࡋୖྥࡣ

┤᥋㧗࡟ࢼࢸࣥ࢔ࢫࣥࢲ࣮ࣆࣥ࢖᥋⥆ࢻ࣮࢜࢖ࢲࠊࡋ

ࠋࡍᣦ┠ࢆ࡜ࡇࡿࡆୖ࡟ࡽࡉࢆ㟁ᅽࡢ➃  

 
ᅗ ẚ㍑ࡢ⋠ຠࡢὶᅇ㊰ᩚࡢࢫࣥࢲ࣮ࣆࣥ࢖ྛ 5  
 

2.2. 㧗䜲䞁䝢䞊䝎䞁䝇䜰䞁䝔䝘 
⾲ 4 ࡉཌࡍ♧࡟ 0.4 mm ࡢ NPC-F260A ᇶᯈ࡚࠸⏝ࢆ

㏦ಙ㟁ຊࠊࡋసᡂࢆࢼࢸࣥ࢔ࡢࢫࣥࢲ࣮ࣆࣥ࢖ࡿ࡞␗

50Ȑࠋࡓࡋᐃ ࢆಙ㟁ຊཷࡢࢼࢸࣥ࢔ྛࡢሙྜࡌྠࡀ
ᅗࢆᵓ㐀ࡢࢼࢸࣥ࢔ࡢ 6 ࣥ࢔ࡢ150Ȑࠊ100Ȑࠊࡋ♧࡟

ᅗࢆᵓ㐀ࡢࢼࢸ 7 ࢆࢼࢸࣥ࢔ࡢ150Ȑࠊ100Ȑࠋࡍ♧࡟

 ᐃ࡜ࢼࢸࣥ࢔ࠊ࡟ࡵࡓࡿࡍ SMA ࡜ྜᩚࡢࢱࢡࢿࢥ

䃚g/4ࠊࡵࡓࡢࡑࠋࡿ࠶ࡀᚲせࡿྲྀ ࡚࠸⏝㊰⥺ྜᩚࡢ

SMA ࠋࡓࡗྲྀࢆྜᩚࡢ࡜ࢱࢡࢿࢥ  

⾲ 4 ᇶᯈ NPC-F260A ࢱ࣮࣓ࣛࣃࡢ  
ཌࡉ (h) 0.4 

ẚㄏ㟁⋡ (䃔 r) 2.55 

ㄏ㟁ṇ᥋ (tan䃓) 0.0015 

 

ᅗ 6 50Ȑࡢ᪉ᙧࡢࢼࢸࣥ࢔ࢳࢵࣃᵓ㐀ᅗ  
 

 

 
ᅗ 7 100Ȑ࡜ 150Ȑࡢ᪉ᙧࡢࢼࢸࣥ࢔ࢳࢵࣃᵓ㐀ᅗ  

 
ࢡࢵࣟࣈ࡜┿෗ࡢᐃ㢼ᬒ ࡢಙ㟁ຊཷࡢࢼࢸࣥ࢔

ᅗࢆᅗ 8 ࡛┿෗ࡢ㝿ࡓࡋᐃ ࡟ᐇ㝿ࡣᅗࡢᕥࠋࡍ♧࡟

ࡣ㊥㞳ࡢࢼࢸࣥ࢔ಙཷ࡜ࢼࢸࣥ࢔㏦ಙࠊࡾ࠶ 26 cm ࡛

ࢭ࣮࣡ࣃࠋࡿ࠶ᅗ࡛ࢡࢵࣟࣈࡢᐃ⣔ ࡣᅗࡢྑࠋࡿ࠶

 ࢆಙ㟁ຊཷࡢࢼࢸࣥ࢔ࠊࡋ⥆᥋࡟᪉ྥ⤖ྜჾࡣࢧࣥ

཯ᑕ㟁ຊ ᐃࡣᐃ࡛ ࡢ௒ᅇࡽ࠿㒔ྜࡢᐃᶵჾ ࠋࡿ

ࢆ㏦ಙ㟁ຊࡣ࡚࠸࠾࡟ಙഃཷࠋࡓࡗ࠿࡞࠼⾜ࡣ 40 mWࠊ

80 mW160ࠊ mW...࡚ࡋ࡜㡰␒࡟ฟຊࢀࡒࢀࡑࠊࡋ㏦ಙ

㟁ຊཷ࡚࠸࠾࡟ಙ㟁ຊᩚ࡜ὶᅇ㊰ࡢຠ⋡ྠࢆ᫬࡟ ᐃ

ࠋࡿࡍ  

ᅗ ┿෗ࡢᐃ㢼ᬒ ࢆಙ㟁ຊཷࡢࢼࢸࣥ࢔ 8  
ᅗࢡࢵࣟࣈ࡜  



 
  
 

 

 
ᅗ 9 ≉ᛶࡀࢫࣥࢲ࣮ࣆࣥ࢖ 50Ȑ100ࠊȐ150ࠊȐ  

ಙ㟁ຊཷࡢࢼࢸࣥ࢔ࡢ  
 

 
ᅗ 10 50Ȑ100ࠊȐ150ࠊȐ࡟ࢼࢸࣥ࢔ࡢ  

ࡢࡁ࡜ࡓࡋ⥆᥋ࢆὶᅇ㊰ᩚࡌྠ RF-DC ኚ᥮ຠ⋡  
 

ඹ᣺࿘Ἴᩘࡣ 2.44GHz ௜㏆ࠊ཯ᑕಀᩘࡌྠࡣ⛬ᗘࡢ

ࡋ⥆᥋࡟ὶᅇ㊰ᩚࡌྠ࡜ಙ㟁ຊཷࠊࡋ㑅ᢥࢆࢼࢸࣥ࢔

ࡢࡁ࡜ࡓ RF-DC ኚ᥮ຠ⋡ࡢẚ㍑ࠋࡓࡗ⾜ࢆ≉ᛶࣆࣥ࢖

ࡀࢫࣥࢲ࣮ 50Ȑ100ࠊȐ150ࠊȐཷࡢࢼࢸࣥ࢔ࡢಙ㟁ຊ

ᅗࢆ 9 ᅗࠋࡍ♧࡟ 9 ࡀฟຊ㟁ຊࠊࡾࡼ 1000 mW ࡁ࡜ࡢ

࡟ 50Ȑཷࡢࢼࢸࣥ࢔ࡢಙ㟁ຊࡣ⣙ 32 mW100ࠊȐ࢔ࡢ

⣙ࡣಙ㟁ຊཷࡢࢼࢸࣥ 30 mW150ࠊȐཷࡢࢼࢸࣥ࢔ࡢ

ಙ㟁ຊࡣ⣙ 28 mW ࠋࡓࡗ࡞࡜  
50Ȑ100ࠊȐ150ࠊȐᩚࡌྠ࡟ࢼࢸࣥ࢔ࡢὶᅇ㊰ࢆ᥋

ࡢࡁ࡜ࡓࡋ⥆ RF-DC ኚ᥮ຠ⋡ࢆᅗ 10 ⏝௒ᅇࠋࡍ♧࡟

ࡣὶᅇ㊰ᩚࡓ࠸ 50Ȑࠊࡾ࠶࡛ࡢࡶࡢ䃚g/4 ㊰⥺ྜᩚࡢ

ࡋ⥆᥋࡜ࢫࣥࢲ࣮ࣆࣥ࢖㧗࡛࡜ࡇࡿྲྀࢆྜᩚ࡚࠸⏝ࢆ

ᅗࠋࡓ 10 ࠊࡶ࡚ࡆୖࢆࢫࣥࢲ࣮ࣆࣥ࢖ࡢࢼࢸࣥ࢔ࡾࡼ

ᩚὶᅇ㊰ᩚࡢὶຠ⋡ࡢᕪ␗ࡣᑠࡀ࡜ࡇ࠸ࡉศࡓࠋࡿ࠿

⣙ࡣ⋠཯ᑕࡢࢼࢸࣥ࢔ࡢ50Ȑࠊࡋࡔ -20dB100ࠊȐ࢔ࡢ

⣙ࡣ⋠཯ᑕࡢࢼࢸࣥ -18dB100ࠊȐࡢࢼࢸࣥ࢔ࡢ཯ᑕ⋡

⣙ࡣ -8dB ࣥ࢖ࡢࢼࢸࣥ࢔ࠊࡽ࠿ᯝ⤖ࡢࡽࢀࡇࠋࡿ࠶࡛

࡞ࡁ኱࡚ࡋᑐ࡟ᛶ≉ࡢࢼࢸࣥ࢔ࡶ࡚ࡆୖࢆࢫࣥࢲ࣮ࣆ

ᙳ㡪ࡀぢࡀ࡜ࡇ࠸࡞ࢀࡽศࠋࡓࡗ࠿  

ᚑࠊ࡚ࡗ௒ᚋࢆࢻ࣮࢜࢖ࢲࡣ㧗ࣥ࢔ࢫࣥࢲ࣮ࣆࣥ࢖

࠸㧗ࡾࡼࠊࡋ⿦Ⲵ࡟ࢼࢸ RF-DC ኚ᥮ຠ⋡ࢆᚓࢆ࡜ࡇࡿ

┠ᣦࡀࢻ࣮࢜࢖ࢲࠋࡍ⿦Ⲵ࡜ࢼࢸࣥ࢔ࡿࢀࡉฟຊ࢕ࣇ

ࠋࡿࡍ࡜ㄢ㢟ࡢ௒ᚋࡣ࡜ࡇࡿྲྀࢆྜᩚࡢࢱࣝ  
 

3. 㧗 Q ࢼࢸࢡࣞࡘᣢࢆࢼࢸࣥ࢔್  
ᮏ◊✲࡛3ࠊࡣ ✀㢮ᩚࡢࡘ୍࡜ࢼࢸࣥ࢔ࢳࢵࣃࡢὶ

ᅇ㊰ྠࢆ㍈࡛ࣝࣈ࣮ࢣ᥋⥆ࠊࡋRF-DC ኚ᥮ຠ⋡ࡢẚ㍑

ࢼࢸࣥ࢔ࢳࢵࣃࡓࡗ⾜ࢆᐃ ࠋࡓࡗ⾜ࢆ 1, 2, 3 ┿෗ࡢ

ᅗࢆ 11 ࣛࣃࡢᇶᯈࡓ࠸⏝࡟ࢼࢸࣥ࢔ࡢࡽࢀࡇࠋࡍ♧࡟

⾲ࢆࢱ࣮࣓ 5 ⾲ࠋࡍ♧࡟ 5 ࢼࢸࣥ࢔ࠊ࡟࠺ࡼࡍ♧࡟ 1
⋠ẚㄏ㟁ࡣ ࡉཌࠊ10.35 0.8 mm ࡽ࠿⿬࡚࠸⏝ࢆᇶᯈࡢ

⤥㟁ࢼࢸࣥ࢔ࠋࡿࡍ 2, 3 ⋠ẚㄏ㟁ࡣ ࡉཌࠊ2.55 0.4 mm
ࢼࢸࣥ࢔ࠊࡓࡲࠋࡿࡍ㟁⤥ࡽ࠿㊰⥺࡚࠸⏝ࢆᇶᯈࡢ 2
ࢼࢸࣥ࢔࡜ 3 ࣥ࢔ࠊࡀࡿ࠶࡛ࡌྠࡣࢬ࢖ࢧࡢࢳࢵࣃࡢ

ࢼࢸ 3 ࢼࢸࣥ࢔ࡣࢬ࢖ࢧࡢᇶᯈࡢ 2 ࡼࢬ࢖ࢧࡢᇶᯈࡢ

ࡓࡋᐃ ࡛ࢨ࢖ࣛࢼ࢔ࢡ࣮࣡ࢺࢵࢿࠋࡓࡋࡃࡁ኱ࡾ 3
✀㢮ࡢࢼࢸࣥ࢔ࡢ཯ᑕ⋡ |S11|ࢆᅗ 12 GHz 2.48ࠋࡍ♧࡟
ࢼࢸࣥ࢔࡟ࡁ࡜ࡢ 1, 2, 3 ࡢ |S11|ࢀࡒࢀࡑࡣ -12 dB,-18 
dB,-23 dB ㈇Ⲵ↓ࡢࢼࢸࣥ࢔ᖜἲ್࡛༙ࠋࡓࡗ࡞࡟ Q
್ Qu ࡓࡗ⾜ࢆ⟭ィࡢ ࢼࢸࣥ࢔ࠋ[4] 1, 2, 3 ࡢ Qu ࢀࡑࡣ

ࢀࡒ 30, 23.1, 18.44 ࠋࡓࡗ࡞࡟  

 
ᅗ 11  ᐃࢼࢸࣥ࢔ࢳࢵࣃࡓࡗ⾜ࢆ 1, 2, 3 ┿෗ࡢ  

 
ᅗ ࡓࡋᐃ ࡛ࢨ࢖ࣛࢼ࢔ࢡ࣮࣡ࢺࢵࢿ 12 3 ✀㢮ࡢ

⋠཯ᑕࡢࢼࢸࣥ࢔ |S11| 



 
  
 

 

 
⾲ ࢼࢸࣥ࢔ 5 1, 2, 3 ࢱ࣮࣓ࣛࣃࡢᇶᯈࡓ࠸⏝࡟  
ཷಙ  

ࢼࢸࣥ࢔  
ᇶᯈ  

ẚㄏ㟁⋡  
ᇶᯈཌࡉ

[mm] 
⤥㟁㒊  

ࢼࢸࣥ࢔ 1 10.35 0.8 ⿬ࡽ࠿⤥㟁  
ࢼࢸࣥ࢔ 2 2.6 1.6 ⥺㊰ࡽ࠿⤥㟁  
ࢼࢸࣥ࢔ 3 2.6 1.6 ⥺㊰ࡽ࠿⤥㟁  

 
ࢼࢸࣥ࢔ 1, 2, 3 RF-DCࠊࡋ⥆᥋ࢆὶᅇ㊰ᩚࡌྠ࡜ ኚ

᥮ຠ⋡ࡢ ᐃࠋࡓࡗ⾜ࢆ ᐃ⣔ࢆᅗ 13 Ⓨ᣺ࡇࠋࡍ♧࡟

ჾࡽ࠿ቑᖜჾ࡚ࡗࡀ⧄࡜ 2.48 GHz ࣃࠊࡋฟຊࢆಙྕࡢ    
ࢧࣥࢭ࣮࣡ a  ࢆ㏦㟁㟁ຊࠊ࡚ࡆ⧄࡟ࢱ࣮࣓࣮࣡ࣃࢆ

ࢧࣥࢭ࣮࣡ࣃࠊ᪉୍࡛ࠋࡿ b ࠊࡆ⧄࡟ࢱ࣮࣓࣮࣡ࣃࢆ

ཷಙഃཷࡢ㟁㟁ຊࢆ ᐃࠊࡓࡲࠋࡿࡍRF-DC ᩚὶຠ⋡

ࡍᐃ ࡛࡜ࡇࡿ࠼᥮ࡁ⨨࡟ὶᅇ㊰ᩚࢆࢧࣥࢭ࣮࣡ࣃࡣ

ᅗࠋࡿ࡭㏙࡚࠸ࡘ࡟ᡭ㡰ࡓࡋᐃ ࠋࡿ 13(a)ࠊ࡟࠺ࡼࡢ

ࢭ࣮࣡ࣃࠊ࡟ࡁ࡜ࡓࡋ⥆᥋ࢆࢧࣥࢭ࣮࣡ࣃ࡟ࢼࢸࣥ࢔

ࠋࡿࡍグ㘓ࢆ㏦ಙ㟁ຊࡢ㏦ಙഃ࡜㟁ຊࡿྲྀࡅཷࡀࢧࣥ

ᅗ 13(b)ᩚ࡜ࢼࢸࣥ࢔ࠊ࡟࠺ࡼࡢὶᅇ㊰ࢆ᥋⥆ࡁ࡜ࡓࡋ

ᩚࠊࡋฟຊࡽ࠿ࢼࢸࣥ࢔㏦ಙࢆ㏦ಙ㟁ຊࡓࡋグ㘓ࠊ࡟

ὶຠ⋡ࢆ ᐃࠋࡿࡍ  

 
 

ᅗ ࢼࢸࣥ࢔ 13 1, 2, 3 RF-DCࠊࡋ⥆᥋ࢆὶᅇ㊰ᩚࡌྠ࡜
ኚ᥮ຠ⋡ࢆ ᐃࡿࡍ ᐃ⣔  
 

 ᐃࡢ⤖ᯝࢆ⾲ 6 ධࢆ㟁ຊࡌྠ࡟ὶᅇ㊰ᩚࠋࡍ⾲࡟

ຊࠊ࡜ࡿ࡞␗ࡀࢼࢸࣥ࢔ࡁ࡜ࡓࡋRF-DC ኚ᥮ຠ⋡ࡀ␗

ࡀධຊ㟁ຊࠋࡿ࡞ 0.5 mW, 1 mW ࢼࢸࣥ࢔ࠊሙྜࡢ 3
ࢼࢸࣥ࢔ࡣ⋠ຠࡢ 2 ࡾࡼ 5㸣⛬ᗘ኱ࢼࢸࣥ࢔ࠊࡃࡁ 2
ࢼࢸࣥ࢔ࡣ⋠ຠࡢ 1 ࡾࡼ 5%኱ཷࠋ࠸ࡁಙ㟁ຊࡀቑຍ

ࢼࢸࣥ࢔ࢀࡘ࡟ࡿࡍ 1, 2, 3 ࡢ RF-DC ኚ᥮ຠ⋡ࡢᕪ␗

⾲ࠊࡓࡲࠋࡿ࠸࡚ࡋῶᑡࡀ 6 ࢼࢸࢡࣞࠊ࡟࠺ࡼࡍ♧࡟

ධࠊ࡜ࡿࡍẚ㍑ࢆὶᅇ㊰༢యᩚ࡜ሙྜࡓࡋᐃ ࡚ࡋ࡜

ຊ㟁ຊࡀ 0.5 mW, 1 mW ὶຠᩚࡀ࠺࡯ࡢ⪅ᚋࠊሙྜࡢ

⋡㧗ࠊࡃධຊ㟁ຊࡀ 10 mW ௨ୖࡢሙྜ๓⪅ᩚࡀ࠺࡯ࡢ

ὶຠ⋡㧗࡜࠸ศࠋࡿ࠿  
ࢼࢸࣥ࢔ࠊࡾࡼᯝ⤖ࡢࡇ 3 ࡁ࡜ࡓࡋ⥆᥋ࢆὶᅇ㊰ᩚ࡜

␒୍࡟ RF-DC ኚ᥮ຠ⋡ࡀ㧗ࡀ࡜ࡇࡓࡗ࡞ࡃศ࢔ࠋࡿ࠿

ࢼࢸࣥ 3 ࡢ Q ᑠࡶ᭱ࡣ⋠཯ᑕࠊࡀࡓࡗ࡞ࡃప␒୍ࡣ್

ࡀ᪉࠸ࡉᑠࡀ⋠཯ᑕࠊ࡚ࡗᚑࠋࡓࡗ࠿ࡉ RF-DC ኚ᥮ຠ

ࠋࡓࡗ࠿ศࡀ࡜ࡇࡿ࡞ࡃⰋࡀ⋠  
 
⾲ 6 ࢼࢸࣥ࢔ 1, 2, 3 ࡓࡋ⥆᥋ࢆὶᅇ㊰ᩚࡌྠ࡜

RF-DC ኚ᥮ຠ⋡  
ཷಙ㟁ຊ  

[mW] 
ࢼࢸࣥ࢔

1 ຠ⋡ [%] 
ࢼࢸࣥ࢔

2 ຠ⋡ [%] 
ࢼࢸࣥ࢔

3 ຠ⋡ [%] 
ᩚὶᅇ㊰  

⋠ຠࡳࡢ [%] 
0.5 12.99 17.16 17.96 19.60 
1 25.09 29.04 30.01 29.77 
2 36.86 40.00 40.80 38.61 
4 47.12 48.83 50.24 46.81 

10 57.57 58.32 59.45 54.92 
20 62.33 62.49 63.84 59.29 
30 64.81 64.75 65.41 61.31 

 

4. ⤖ㄽ  
50Ȑᩚࡢὶᅇ㊰ྜᩚ࡜⥺㊰ࡀࢫࣥࢲ࣮ࣆࣥ࢖ࡢ 70

Ȑ80ࠊȐ90ࠊȐ100ࠊȐᩚࡢὶᅇ㊰࡟ᑐࠊ࡚ࡋ཯ᑕἼࢆ

㝖ᩚࡓ࠸ὶຠ⋡ࢆẚ㍑ࡢࡑࠋࡓࡋ⤖ᯝྜᩚࠊ⥺㊰࢖ࡢ

ࡀࢫࣥࢲ࣮ࣆࣥ 80Ȑᩚࡢࡁ࡜ࡢὶᅇ㊰ࡢຠ⋡୍ࡀ␒

㧗50ࠊࡾ࡞ࡃȐᩚࡢὶᅇ㊰ࡾࡼ 13 ࠋࡓࡋୖྥࢺࣥ࢖࣏

ࠊࡋᐃ ࢆಙ㟁ຊཷࡢࢼࢸࣥ࢔ࡢࢫࣥࢲ࣮ࣆࣥ࢖ࡿ࡞␗

ࣥࢲ࣮ࣆࣥ࢖ࡢࢼࢸࣥ࢔ࠋࡓࡋẚ㍑ࢆᛶ≉ࡢࢼࢸࣥ࢔

ࠋࡓࡗ࠿࡞ࢀࡽぢࡀᙳ㡪࠸ࡁ኱࡟ࢼࢸࣥ࢔ࡶ࡚ࡆୖࢆࢫ

㧗ࠊࡓࡲ Q ࡢࢼࢸࢡࣞࡘᣢࢆ್ RF-DC ኚ᥮ຠ⋡ࡘ࡟

Qࠋࡓࡗ⾜ࢆウ᳨࡚࠸ ࣥ࢔࠸ࡉᑠࡀ཯ᑕಀᩘࡃపࡀ್

RF-DCࠊࡀ࠺࡯ࡢࢼࢸ ኚ᥮ຠ⋡ࡀ㧗ࠋࡓࡗ࡞ࡃ  
ᩥ    ⊩  
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